The autonomic nervous system may have a role in the pathogenesis of irritable bowel syndrome. If so, the occurrence of irritable bowel symptomatology in patients with autonomic neuropathy might indicate which, if any, of these symptoms are dependent on autonomic innervation. The prevalence of abdominal pain, abdominal distension and an abnormal bowel habit was recorded in 200 patients with diabetes, screened for autonomic neuropathy, and 200 matched controls. Constipation was significantly more common in patients with autonomic neuropathy than in those without, or controls (22.0% vs 9.2% vs 6.8%). The prevalence of abdominal pain and abdominal distension was no different in patients with and without autonomic neuropathy and their respective controls. The results of this study suggest that control ofbowel habit is more dependent on the total integrity ofthe autonomic nervous system than the perception of pain or the production of distension.
Introduction
The primary symptoms of irritable bowel syndrome (IBS) are abdominal pain, abdominal distension and an abnormal bowel habit. The mechanism by which these symptoms are produced or appreciated is poorly understood, but a generalized disturbance of gastrointestinal motility has been implicated. ' 2 The autonomic nervous system is intimately involved in the control of gastrointestinal motility and sensitivity and it has been suggested that a disturbance of this system may be involved in the pathophysiology of IBS.3-s If this were so, the presence or absence of particular IBS symptoms in patients with autonomic neuropathy might indicate which, if any, were dependent on autonomic innervation. Autonomic neuropathy (AN) is a well-recognized sequel of diabetes mellitus and it is generally assumed that the bowel symptoms from which these patients suffer are due to this complication.68 However, these studies have confined themselves to bowel habit disturbances only and the prevalence of the other symptoms of IBS, namely abdominal pain and distension, have not been previously recorded. It was the purpose of this study to assess all the symptoms of IBS in diabetic patients, with and without autonomic neuropathy, and compare these with appropriately matched controls.
Materials and methods
Two hundred patients attending a diabetic clinic and 200 individually age-and sex-matched controls were studied using a detailed questionnaire to determine the prevalence of functional bowel disease in both groups. Hospital visitors were used as controls, with diabetics being excluded. All subjects were interviewed by the same researcher over a period of one year. The prevalence of abdominal pain, abdominal distension and an abnormal bowel habit was recorded and a diagnosis of IBS was only made when all three symptoms were present on a regular basis. Abnormal bowel habit was further sub-divided into constipation, diarrhoea or alternating types. Any history of faecal incontinence was also noted.
In the diabetic subjects, data were collected relating to length of history, type of diabetes, diabetic complications and past and current treatment. Autonomic function was assessed on the sinus arrhythmia resulting from a single forced respiratory cycle as described by Smith.9 The shortest R-R interval during inspiration (I) and the longest during expiration (E) was measured and the E:I ratio calculated. The values were then compared to an age-specific normal range and only those values below the lower 95th percentile considered abnormal and reflecting autonomic neuropathy.9 Patients taking drugs known to influence this test, or who were unable to co-operate fully, were excluded. Statistical comparisons between groups were made by the chi-squared test with Yates correction.
Results
The diabetic group consisted of 106 women and 94 men with a mean age of 49.4 years; 115 were on insulin and the remainder controlled by diet or oral hypoglycaemic agents. Fifty nine had evidence of autonomic neuropathy (AN positive). This group did not differ from those without autonomic neuropathy (AN negative) except in having significantly more insulin-dependent subjects (Table I) . (Table II) .
Discussion
If the IBS symptoms of either abdominal pain or distension were largely dependent on the integrity of the autonomic nervous system then they might group.bmj.com on June 20, 2017 -Published by http://pmj.bmj.com/ Downloaded from be expected to occur less commonly in patients suffering from autonomic neuropathy. However, there was no significant difference in the prevalence of these symptoms in either the AN positive or AN negative patients when compared to each other or their respective controls. This would suggest that a fully intact autonomic nervous system is not critical for the perception of abdominal pain or the production of distension. It seems reasonable to assume that autonomic neuropathy is not an all or none phenomenon in terms of either degree of involvement or ratio of sympathetic to parasympathetic damage. There is evidence to support this latter view and, in particular, the parasympathetic appears to be affected before the sympathetic system.'0 Our results suggest that gut motility, as reflected by bowel habit, may be more sensitive to autonomic denervation, possibly as a result of the two components of the autonomic nervous system being unequally affected in an early or mild neuropathy.
The results of this study show that diabetic patients with AN have a higher incidence of constipation than either those without neuropathy or their individually matched controls. This increased prevalance of constipation would not appear to be related to diabetes alone as patients without AN showed no difference from controls. It is of interest that classic 'diabetic diarrhoea' was extremely uncommon in this study, being observed in only two subjects with AN and other severe diabetic complications.
This study could have used a battery of autonomic function tests in a small number of patients or a single sensitive test in a large number of subjects. The latter design appeared preferable in order to include as many diabetic patients with IBS as possible, taking into account a prevalence ofIBS even in the normal population of only 10-20%." Faced with the choice of a single method, the one selected is probably the most sensitive and correlates well with other techniques for detecting AN.9"2"3 Further, the prevalence of autonomic neuropathy detected was in accord with the figures for comparable groups of diabetics reported by others using a variety of different tests of autonomic function.9" 2"14 In addition, indirect evidence that the test was accurate came from the observation that 14 of the 15 diabetics with neurological or eye complications were autonomic neuropathy positive. The differences in symptomatology observed in the patient groups identified by this test indicate that it is detecting an abnormality of the autonomic nervous system that results in a change in gut function.
Our results suggest that bowel function as opposed to abdominal pain or distension is relatively sensitive to damage of the autonomic nervous system. This usually leads to constipation rather than the classically quoted complication of diarrhoea which is relatively uncommon. Patients with diabetes complicated by AN do not appear to be protected from the symptoms of functional bowel disease.
